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2)  Overtopping  could  result  in  dam  failure. 

3)  Dam  failure  significantly  increases  the  hazard  to  loss  of  life 
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and  thus  is  classified  as  unsafe,  emergency. 

It  is  strongly  recommended  that  the  flashboard  removal  plan  be 
developed  and  implemented  immediately. 
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McDaniel  lake  dam 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  Inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  con¬ 
ditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  Is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition  and  the  downstream  damage  potential. 
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PHASE  I  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


NAME  OF  DAM 
STATE  LOCATED 
COUNTY  LOCATED 
STREAM 

DATE  OF  INSPECTION 


McDaniel  Lake  Dam 

Missouri 

Greene 

Little  Sack  River 
June  6  and  7,  1979 


McDaniel  Lake  Dam  was  inspected  using  the  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams".  These  guidelines 
were  developed  by  the  Chief  of  Engineers,  U.S.  Army,  Washington, 
D.C.,  with  the  help  of  federal  and  state  agencies,  professional 
engineering  organizations  and  private  engineers.  The  resulting 
guidelines  are  considered  to  represent  a  consensus  of  the 
engineering  profession. 

Based  on  the  criteria  in  the  guidelines,  the  dam  is  in  the 
high  hazard  potential  classification,  which  means  that  loss  of 
life  and  appreciable  property  damage  could  occur  in  the  event 
of  failure  of  the  dam.  The  dam  is  in  the  intermediate  size 
classification  since  the  storage  is  greater  than  1000  acre-feet 
but  less  than  50,000  acre-feet.  The  Spillway  Design  Flood  is 
the  PMF  (Probable  Maximum  Flood).  The  downstream  affected  areas 
include  State  Road  13,  located  1/2  mile  downstream  of  the  dam  and 
approximately  six  dwellings  located  within  the  estimated  damage 
zone  of  6  miles  downstream  of  the  dam. 

The  dam  is  capable  of  controlling  less  than  10%  of  the  PMF 
without  overtopping  the  dam  under  the  conditions  observed  during 
the  inspection.  In  addition,  the  dam  cannot  control  the  10-year 
storm. 


Deficiencies  visually  observed  were  hairline  cracking  in  the 
downstream  slope  of  the  concrete  dam,  deterioration  of  the  concrete 
in  the  construction  joints  of  the  downstream  slope,  sedimentation 
and  vegetation  upstream  of  the  emergency  spillway,  vegetation  in 
the  spillway  exit  channel  and  possible  inoperability  of  the  drain 
line  valve.  In  addition,  the  lack  of  stability,  stress  and  seepage 
analyses  and  a  warning  system  is  also  a  deficiency  according 
to  the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams", 
which  should  be  corrected  at  the  direction  of  a  professional 
engineer  knowledgeable  in  concrete  dam  design. 

It  is  recommended  that  the  owner  take  prompt  action  to 
correct  or  control  the  deficiencies  described. 


Mcdaniel  lake  dam  (i.d.  no.  20038) 

R.  JEFFREY"  KIMBALL, "p.E. 

L.  Robert  Kimball  and  Associates 
Vice  President,  Earth  Sciences 


T.  HOCKENSMITH 
L.  Robert  Kimball  and  Associates 
Geologist 

kuang4wei  chuang,  p.e. 

L.  Robert  Kimball  and  Associates 
Hydraulic  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
McDANIEL  LAKE  DAM  -  ID  NO.  20038 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  safety  inspection 
of  dams  throughout  the  United  States.  Pursuant  to  the  above. 
The  St.  Louis  District,  Corps  of  Engineers,  District  Engineer 
directed  that  a  safety  inspection  of  the  McDaniel  Lake  Dam 
be  made. 


b.  Purpose  of  Inspection.  The  purpose  of  the  inspection 
was  to  make  an  assessment  of  the  general  condition  of  the  dam 
with  respect  to  safety,  based  on  available  data  and  visual 
inspection,  in  order  to  determine  if  the  dam  poses  hazards  to 
human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the 
dam  was  furnished  by  the  Department  of  the  army.  Office  of  the 
Chief  of  Engineers,  in  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams".  These  guidelines  were  developed  with  the 
help  of  several  federal  agencies  and  many  state  agencies, 
professional  engineering  organizations  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a"  Description  of  Dam  and  Appurtenances. 

(1)  McDaniel  Lake  Dam  consists  of  a  concrete  gravity  wall 
712  feet  long  and  51  feet  high.  The  upstream  slope  of  the  dam  is 
vertical  and  the  downstream  slope  is  vertical  above  elevation  1120.0 
and  0.6H:1V  below  elevation  1120.0.  The  top  width  is  6.5  feet 
and  serves  as  a  walkway.  An  earth  berm  acts  as  a  buttress  on  the 
downstream  slope  of  the  dam.  The  top  of  the  earth  berm  is 
elevation  1103.0. 

The  spillway  is  located  on  the  right  abutment  and  is 
cut  in  the  limestone  bedrock.  The  spillway  has  a  7  to  8  foot 
high  concrete  ogee  sill  with  21  bays,  each  19.4  feet  in  length. 
Seventeen  of  the  spillway  bays  are  equipped  with  permanent 
f dashboards.  Four  of  the  bays  have  trippable  flashboards.  The 
spillway  exit  channel  has  concrete  reinforced  sidewalls  with 
a  natural  limestone  bedrock  bottom. 
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Water  is  drawn  off  the  reservoir  through  three  30” 
diameter  intakes  located  at  different  levels.  The  water  enters 
the  pump  house  which  is  located  on  the  earthen  berm  about  midway 
between  the  abutments  and  immediately  downstream  of  the  dam.  Water 
is  pumped  to  the  treatment  plant  through  a  24"  or  a  30"  diameter 
pipe. 


Fellows  Lake  Dam  is  located  upstream  of  Lake  McDaniel. 

The  dam  is  a  rolled  earth  embankment  500  feet  long,  100  feet  high 
and  creates  a  lake  of  28,000  acre-feet. 

b.  Location.  McDaniel  Lake  Dam  is  located  approximately 
3  miles  north  of  the  intersection  of  Interstate  44  and  State 
Highway  13  near  Springfield,  Greene  County,  Missouri  on  the 
Little  Sack  River.  The  dam  can  be  located  (  Section  26,  Township 
30  North,  Range  22  West)  on  the  Ebenezer,  Missouri  7.5  minute 
U.S.G.S  Quadrangle. 

c.  Size  Classification.  McDaniel  Lake  Dam  is  an  intermediate 
size  dam  (51  feet  high,  5062  acre-feet). 

d.  Hazard  Classification.  McDaniel  Lake  Dam  is  a  high 
hazard  d am.  Downstream  conditions  indicate  that  loss  of  life  is 
probable  should  failure  of  the  dam  occur. 

e.  Ownership.  McDaniel  Lake  Dam  is  owned  by  Springfield 
City  Utilities.  Correspondence  should  be  addressed  to: 

Mr.  David  Plank 
Springfield  City  Utilities 
301  East  Central  Street 
Jewell  P.0.  Box  551 
Springfield,  MO  65801 
417-831-8520 

f.  Purpose  of  Dam.  McDaniel  Lake  Dam  is  used  for  water  supply. 

g.  Design  and  Construction  History.  The  dam  was  designed  by 
Phillip  Ebenezer,  Consulting  Engineer.  The  dam  was  built  by  the 
Bumip  Construction  Company  and  completed  in  1929.  No  design 
reports  or  construction  history  exist.  The  construction  drawings 
were  available  for  review  at  the  city’s  office. 

h.  Normal  Operating  Procedures.  Normal  operating  procedure 
is  to  maintain  the  normal  pool  of  McDaniel  Lake  at  or  just  below 
spillway  crest.  To  maintain  this  high  lake  level,  water  is  stored 
in  Fellows  Lake  (upstream  of  McDaniel  Lake)  and  discharged  into 
McDaniel  Lake  through  a  drain  tunnel.  In  addition,  approximately 
five  wells  are  drilled  around  the  McDaniel  Lake  which  discharge 
approximately  2.5  million  gallons  a  day  into  McDaniel  Lake.  Daily 
water  consumption  approximates  17.5  million  gallons  per  day  with 

a  peak  of  25  million  gallons  per  day.  A  resident  caretaker  lives 
at  the  dam  to  perform  operations  and  maintenance.  Water  levels 
are  telemetered  to  the  Fulbright  Treatment  Plant,  but  data  was  not 
available  for  review. 
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1.3  PERTINENT  DATA 


a. 

Drainage  Area-total  39.1 

square  miles 

-direct  contributing  18.9 

square  miles 

b. 

Discharge  at  Dam  Site  (cfs). 

(1) 

Maximum  known  flood  at  dam  site 

Unknown 

(2) 

Spillway  capacity  (existing  con¬ 

ditions  with  flashboards) 

9,664 

(3) 

Spillway  capacity  with  flashboards 

removed 

18,296 

(4) 

Drainlines 

Unknown 

c. 

Elevation  (feet)  -  Based  on  spillway  crest  elevation 

shown  on 

U.S. 

G.S  quadrangle. 

(1) 

Top  of  dam  (Maximum  Pool) 

1128.7 

(2) 

Spillway  crest  (top  of  concrete  sill)  1123.0 

(3) 

Normal  pool 

1123.0 

(4) 

High  pool  elevation  —  PMF 

1136.7 

(5) 

Entrance  inverts  on  drain  line 

Unknown 

(6) 

Tailwater  on  day  of  inspection 

None 

(7) 

Streambed  at  centerline  of  dam 

1077.0 

d. 

Reservoir  (feet) . 

(1) 

Length  of  maximum  pool 

19,000 

(2) 

Length  of  normal  pool 

12,000 

e. 

Storage  (acre-feet). 

Cl) 

Top  of  dam 

5,062 

(2) 

Spillway  crest 

3,541 

(3) 

Normal  pool 

3,541 

(4) 

Maximum  pool  (PMF) 

7,865 

f. 

Reservoir  surface  (acres) . 

(1) 

Top  of  dam 

305 

(2) 

Spillway  crest 

226 

(3) 

Normal  pool 

226 

(4) 

Maximum  pool  (PMF) 

380 

g- 

Dam. 

(1) 

Type  Concrete  gravity  with 

earth  buttress 

(2) 

Length 

712  feet 

(3) 

Height 

51  feet 

(4) 

Top  width 

6.5  feet 

(5) 

Side  slopes  -upstream 

Vertical 

-downstream  Vertical  and  0.6H:1V 

(6) 

Zoning 

None 

(7) 

Grout  curtain 

Unknown 
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(1)  Type 

(2)  Elevation 

(3)  Length 

(4)  Regulation 


30"  pipe 
Unknown 


Approximately  100  feet 
Valve  in  pump  house 


(2)  Length  -  total 

-  effective 

(3)  Crest  elevation  (sill) 

(4)  Upstream  channel 

(5)  Downstream  channel 


(6)  Weir  shape 


Concrete  ogee  sill  with 
21  bays 
450  feet 
407.4  feet 
1123.0 
Lake 

Emergency  spillway  discharge 
channel,  open  cut  with 
concrete  retaining  walls 
Sharp  crested  weir 
because  of  fla8hboards 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN.  The  construction  drawings  were  available  in  the 
city  office  for  review.  No  design  reports  are  known  to  exist. 

2.2  CONSTRUCTION.  Construction  was  completed  in  1929.  No  infor¬ 
mation  is  available  on  construction  history  of  the  dam. 

2.3  OPERATION.  Daily  water  levels  are  recorded  In  addition* 
daily  consumption  is  reported. 

2.4  EVALUATION. 

a.  Availability.  The  construction  drawings  were  the  only 
engineering  data  available  for  review. 

b.  Adequacy.  The  field  surveys  and  visual  inspections 
presented  herein  are  considered  adequate  to  support  the  con¬ 
clusion  of  this  report.  Seepage,  stability  and  structural 
analyses  comparable  to  the  requirements  of  the  "Recommended 
Cn-tdaT-frma  for  Safety  Inspection  of  Dams"  are  not  on  record. 

This  is  a  deficiency  which  should  be  rectified. 

c.  Validity.  Not  applicable. 
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SECTION  3  -VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General.  The  onsite  inspection  of  Lake  McDaniel  Dam 
was  conducted  by  personnel  of  L.  Robert  Kimball  and  Associates 
accompanyed  by  the  owner's  engineering  staff  on  June  6  and  7, 

1979.  The  inspection  team  consisted  of  a  hydrologist,  structural/ 
soils  engineer  and  a  geologist.  The  inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure,  abutments 
and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed  portions 
of  any  outlet  works,  and  other  appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of  the 
drainage  basin. 

b.  Project  Geology.  The  bedrock  underlying  McDaniel  Lake 
Dam  consists  of  the  Mississipian  aged  Burlington-Keokuk 
limestone  formation,  which  is  part  of  the  Osagean  Series.  This 
unit  may  be  over  200  feet  thick. 

This  formation  is  a  coarsely  crystalline,  crinoidal 
limestone  which  is  white  to  gray  in  color.  Where  the  beds  are 
dolomitic,  as  in  the  spillway  at  McDaniel  Lake,  the  color  is  buff 
to  brown.  These  beds  are  rare  however.  The  formation  varies 
from  thin  bedded  to  massive,  but  is  usually  medium  bedded  and 
weathers  to  even  beds. 

Gray  to  white  cherts  are  often  contained  within  the 
formation  in  the  form  of  nodules  or  beds.  The  chert  weathers  to 
white  or  brown  boulders  which  become  tripolitic  and  reddish  brown 
upon  extreme  weathering.  The  cherty  section  of  the  formation  is 
probably  in  the  higher  part  of  the  formation  and  appears  to  have 
been  eroded  from  many  areas. 

Water  moving  through  the  limestone  has  dissolved  it  in 
many  places,  forming  a  highly  uneven  bedrock  surface,  enlarged 
joints  and  bedding  planes,  and  caverns.  Irregularly  shaped 
pinnacles,  some  of  which  may  be  10  or  IS  feet  high,  are  also 
common  in  many  areas.  These  features  lie  between  major  "paths" 
of  lateral  water  movement  through  residual  material  toward 
enlarged  joints  or  bedding  planes. 

There  are  no  major  structural  features  within  five  miles 
of  the  dam.  The  nearest  faults  are  those  to  the  south,  the 
Valley  Mills  fault  system,  and  to  the  southeast  on  the  other  side 
of  the  Valley  Water  Mills  facility.  The  strata  dip  about  1/2 
degree  to  the  southwest. 
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c.  Dam  and  Spillway .  Visual  inspection  of  the  dam  indicated 
the  structure  was  in  good  condition.  From  a  brief  survey  conducted 
during  the  inspection,  it  was  determined  that  no  deflection  or 
settlement  was  noted.  In  general  the  concrete  in  the  dam  appeared 
to  be  in  good  condition.  However,  hairlines  cracks  were  noted 
throughout  much  of  the  downstream  slope  of  the  dam.  The  extent 

of  these  hairline  cracks  is  unknown.  The  concrete  at  the  con¬ 
struction  joints  on  the  downstream  face  has  deteriorated  signif¬ 
icantly.  In  addition,  it  was  noted  that  seepage  is  exiting 
through  most  of  these  construction  joints.  The  extent  and  depth 
of  this  concrete  disintegration  is  unknown.  In  addition,  the 
condition  of  the  concrete  on  the  upstream  face  of  the  reservoir 
is  unknown  because  of  the  high  lake  level.  The  earth  berm  on 
the  downstream  slope  of  the  dam  appears  to  be  in  good  condition. 

The  top  of  the  dam  has  a  new  bituminous  surfacing. 

The  concrete  in  the  spillway  sill  and  walls  in  the  exit 
channel  appeared  to  be  in  good  condition.  Seventeen  of  the  twenty- 
one  spillway  bays  had  permanent  flashboards  in  place.  Three 
bays  had  three  feet  of  flashboards  and  fourteen  bays  had  two 
feet  of  flashboards  in  place.  The  remaining  four  bays  had 
trippable  flashboards.  One  bay  had  all  the  tripped  flashboards 
removed  and  three  of  the  bays  had  two- thirds  of  the  four  feet 
high  flashboards  tripped.  This  indicates  that  the  tripping 
mechanism  on  the  flashboards  is  not  effective.  The  spillway 
approach  appeared  to  contain  a  considerable  amount  of  sediment 
and  on  the  right  portion  small  trees  were  noted.  With  time 
this  sedimentation  and  vegetation  may  obstruct  flow  into  the 
spillway.  The  spillway  discharge  channel  bottom  is  cut  in  the 
limestone  bedrock.  Numerous  trees  are  growing  in  the  bedrock. 

In  addition,  the  limestone  is  cavernous  and  flow  enters  these 
caverns  instead  of  flowing  on  the  surface. 

Discussions  with  the  owner  indicate  that  design  drawings 
have  been  developed  to  replace  the  flashboards  with  four  feet 
high  flashboards  in  nineteen  of  the  twenty-one  bays.  Four 
of  the  bays  will  have  trippable  flashboards.  The  remaining 
two  bays  will  have  sluice  gates. 

d.  Outlet  Works  and  Drain  Lines.  The  exposed  portions 
of  the  outlet  works  appear  to  be  in  good  condition.  It  was 
reported  that  the  valves  on  the  water  supply  lines  were  replaced 
four  years  ago.  In  addition,  it  is  reported  that  the  drainline 
valve  has  never  been  opened. 

e.  Reservoir  Area.  No  pertinent  problems  were  noted  in  the 
reservoir  area.  The  watershed  slopes  are  moderate  with  woodland 
and  farmland. 

f.  Downstream  Channel.  Discharges  from  the  spillway  enter 
the  spillway  exit  channel  and  enter  the  Little  Sack  River.  The 
Little  Sack  River  has  a  narrow  to  moderately  wide  flood  plain. 
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3.2  EVALUATION.  Visual  inspection  revealed  that  the  dam, 
spillway  and  outlet  works  are  in  good  condition.  The  concrete 
appears  to  be  in  good  condition  with  the  exception  of  hairline 
cracks  and  deterioration  at  the  construction  joints.  The  trees 
and  sedimentation  should  be  removed  from  upstream  of  the  emer¬ 
gency  spillway.  The  trees  located  in  the  emergency  spillway 
discharge  channel  should  be  removed.  The  presence  of  the  flash—) 
boards  in  the  emergency  spillway  is  questionable.  The  fact  that 
the  reservoir  drain  line  has  never  been  opened  indicates  that 
it  may  not  be  operable  in  an  emergency. 

Complete  evaluation  of  the  structure  cannot  be  made 
without  a  detailed  stability,  seepage  and  stress  analysis  with 
test  results  of  the  concrete. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES.  The  reservoir  is  maintained  at  or  near  the 
spillway  crest  at  all  times.  Water  is  drawn  off  the  reservoir 
on  a  regular  basis  (see  Section  1.3h).  The  valves  on  the  water 
supply  lines  are  normally  operated  from  the  Fulbright  Treatment 
Plant  but  can  be  operated  in  the  pumphouse.  The  high  lake  level 
in  McDaniel  Lake  is  maintained  through  releases  from  Fellows 
Lake,  which  la  located  upstream  of  McDaniel  Lake. 

4.2  MAINTENANCE  OF  THE  DAM.  The  walkway  on  the  top  of  dam 
has  recently  been  repaired  by  placing  a  bituminous  surface  over 
the  top.  No  other  major  maintenance  of  the  dam  has  been  conducted. 
The  maintenance  of  the  dam  is  considered  fair. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES.  It  is  reported  that  the 
water  supply  valves  were  replaced  approximately  four  years  ago. 
However,  the  drain  line  has  never  been  opened.  Maintenance  of 
the  operating  facilities  is  considered  fair. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT.  There  is  no 
warning  system  in  effect. 

4.5  EVALUATION.  Maintenance  of  the  dam  and  operating  facilities 
is  considered  fair.  There  is  no  warning  system  in  effect  to  warn 
downstream  residences  of  large  spillway  discharges  or  failure  of 
the  dam. 


- -- - - - 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 

5.1  EVALUATION  OF  FEATURES 

a»  Design  Data.  There  is  no  hydraulic  or  hydrologic 
design  data  available. 

b.  Experience  Data.  The  drainage  area  was  developed  using 
the  U.S.G.S.  quadrangle  sheet.  The  lake  surface  area  was  determined 
by  p lanime ter ing  the  quadrangle  sheet.  Surface  area  -  elevations 
were  determined  by  planimetering  various  contour  lines  within  the 
drainage  area  on  the  U.S.G.S  quadrangle  sheets.  The  spillway 

and  dam  layout  was  made  from  surveys  conducted  during  the 
inspection. 

c.  Visual  Observations.  It  is  doubtful  whether  the  trippable 
flashboards  are  completely  functional.  The  other  flashboards 
could  not  be  removed  during  flooding. 

d.  Overtopping  Potential.  Overtopping  potential  was 
investiated  through  the  development  of  the  probable  maximum  flood 
(PMF)  for  the  watershed  and  the  subsequent  routing  of  the  PMF 
and  fractions  of  the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  St.  Louis  District,  has 
directed  that  the  HEC-1  Dam  Safety  Version  systemized  computer 
program  be  utilized.  The  program  was  prepared  by  the  Hydraulic 
Engineering  Center  (HEC)  U.S.  Army  Corps  of  Engineers,  Davis, 
California,  July,  1978.  The  major  methodologies  or  key  input 
data  for  this  program  are  discussed  in  Appendix  B. 

To  enable  us  to  complete  the  hydraulic  and  hydrologic 
analysis  for  this  structure,  it  was  necessary  to  make  the  following 
assumptions: 

(1)  Water  level  prior  to  flood  was  at  the  spillway  crest 
elevation  (elevation  1123.0) 

(2)  The  spillway  capacity  was  determined  by  assuming  the 
flashboards  were  positioned  as  noted  during 

the  visual  Inspection. 

(3)  No  flow  through  the  drain  lines  or  water  supply 
lines  was  considered. 

(4)  The  storm  was  routed  through  Fellows  Lake,  which  in 
effect,  stored  a  portion  of  the  storm.  Fellows  Lake 
Dam  was  assumed  to  be  stable  during  flood  conditions 
and  not  fail.  Hydrologic  and  hydraulic  data  on 
Fellows  Lake  Dam  was  obtained  from  the  St.  Louis 
District  Corps  of  Engineers. 
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Complete  summary  sheets  of  the  computer  output  are 
presented  in  Appendix  B.  To  facilitate  review,  the  major 

results  of  the  overtopping  analysis  are  presented  below: 

Peak  Inflow  115,349  cfs 

Spillway  Capacity  9,664  cfs 


Ratio  of 

Maximum  Reservoir 

Maximum  Depth 

Maximum 

Duration 

PMF 

Water  Surface 
Elevation 

over  Dam,  ft. 

Outflow, 

cfs 

Over  Top 
Hours 

.10 

1128.72 

0.02 

9,862 

0.67 

.50 

1133.23 

4.53 

60,497 

10.00 

.60 

1134.03 

5.33 

71.363 

10.67 

1.00 

1136.73 

8.03 

114,371 

13.67 

If  the  dam  were  overtopped  during  a  flood,  erosion  of  the 
earth  berm  located  on  the  downstream  slope  of  the  dam  would  be 
highly  probable.  Erosion  of  this  earth  berm  may  affect  the 
stability  of  the  structure  since  the  earth  berm  was  designed  into 
the  structure  to  act  as  a  buttress  and  to  add  weight  to  the 
downstream  toe  of  the  dam.  In  addition,  during  an  overtopping 
event,  the  ability  of  the  trippable  flashboards  to  be  tripped  is 
questionable. 

The  Corps  of  Engineers  Spillway  Design  Flood  for  a 
high  hazard- intermediate  dam  is  the  FMF.  The  spillway  is  capable 
of  controlling  less  than  10%  of  the  PMF  without  overtopping 
the  dam  under  conditions  observed  during  the  visual  inspection. 

In  addition,  it  was  determined  that  if  all  the  flashboards  were 
to  be  removed,  the  spillway  would  only  be  able  to  control  approx¬ 
imately  16%  of  the  PMF  without  overtopping  the  dam.  Because 
of  the  low  spillway  capacity,  the  10-year  storm  was  routed  through 
the  reservoir.  It  was  determined  that  the  spillway  cannot  control 
the  10-year  storm  without  overtopping  the  dam  with  the  flashboards 
in  place.  If  the  flashboards  were  removed,  the  spillway  could 
safely  pass  the  10-year  storm.  Removing  the  flashboards  would 
nearly  double  the  discharge  capacity  of  the  spillway. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations.  Visual  observations  did  not 
reveal  any  immediate  signs  of  instability.  The  hairline  cracks 
and  deterioration  of  the  concrete,  and  seepage  at  the  construction 
joints  are  not  of  -Immediate  concern.  However,  repairs  should 

be  made  to  these  features  before  conditions  worsen.  Close  examin¬ 
ation  of  all  the  concrete  on  the  downstream  slope  and  the  concrete 
on  the  upstream  slope  was  impossible. 

b.  Design  and  Construction  Data.  No  testing  of  the  concrete 
is  known  to  exist.  Stability,  stress  and  seepage  analyses  compar¬ 
able  to  the  requirements  of  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams"  is  not  available,  which  is  a  deficiency. 

i  c.  Operating  Records.  The  only  operating  records  that  exist 

are  water  levels  in  the  reservoir  and  daily  consumption. 

d.  Post  Construction  Changes.  The  only  post  construction 
changes  to  the  dam  and  outlet  works  were  the  bituminous  paving  on 
the  crest  and  replacement  of  the  water  supply  valves. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  zone 
2,  to  which  the  guidelines  assess  a  "moderate"  damage  potential. 

i  No  seismic  structural  stability  analysis  has  been  conducted. 
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SECTION  7  -  ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  The  visual  observations,  review  of  available 
data,  hydrologic  calculations  and  past  operational  performance 
indicate  that  the  McDaniel  Lake  Dam's  spillway  is  capable  of 
controlling  less  than  10%  of  the  PMF  without  overtopping  the 
dam.  In  addition,  the  spillway  is  not  capable  of  controlling  the 
10-year  storm  with  the  flashboards  in  place.  Because  of  the 
presence  of  the  earth  berm  at  the  downstream  toe  of  the  dam,  which 
probably  would  be  eroded  during  overtopping  of  the  dam,  the 
structural  stability  of  the  dam  during  major  flooding  is  ques¬ 
tionable.  The  concrete  portion  of  the  dam  is  a  rather  thin 
section  and  the  earth  berm  was  probably  used  in  the  overturning 
and  sliding  analyses. 

The  dam  appeared  to  be  in  good  condition.  The  cracks  in 
the  dam  should  be  mapped  and  monitored  at  regular  intervals.  The 
deterioration  of  the  concrete  in  the  construction  joints  should 
be  repaired.  The  vegetation  and  sedimentation  upstream  of  the 
emergency  should  be  removed.  The  vegetation  in  the  emergency 
spillway  channel  should  be  removed. 

No  design  reports  are  available  on  the  dam.  Seepage, 
stability  and  structural  analyses  comparable  to  the  requirements 
of  the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams" 
were  not  available,  which  is  considered  a  deficiency. 

It  must  be  noted  that  dams  deteriorate  and  change 
with  time.  Safety  reviews  for  this  structure  should  be  made 
on  an  on-going  basis.  Periodic  inspections  should  be  conducted 
of  the  dam. 

b.  Adequacy  of  Information.  Complete  assessment  of  the 
structural  stability  of  the  structure  cannot  be  made  because  of 
the  limited  design  data,  construction  data  and  no  past  stability, 
stress  or  seepage  analyses  comparable  to  the  requirements  of  the 
"Recomaended  Guidelines  for  Safety  Inspection  of  Dams",  which  is 
considered  a  deficiency. 

c.  Urgency .  The  deficiencies  described  herein  are  serious 
and  corrective  actions  listed  below  should  be  initiated  promptly. 
High  priority  should  be  assigned  to  gaining  additional  spillway 
capacity. 


d.  Need  for  Phase  II.  In  order  to  accomplish  some  of  the 
recommendations/remedial  measures  outlined  below,  further  inves¬ 
tigations  will  be  required. 
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7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 

a.  Remove  all  flashboards  immediately  to  increase  spillway 
capacity. 


b.  A  registered  professional  engineer  knowledgeable  in 
concrete  dam  design  should  be  retained  to  perform  a  detailed 
hydrologic  analysis  to  increase  spillway  capacity  to  criteria 
in  the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams". 
Consideration  should  be  given  to  increasing  spillway  size  and/ 
or  height  of  dam  for  spillway  to  comply  with  the  SDF. 

c.  A  stability,  stress  and  seepage  analysis  comparable 
to  the  requirements  of  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams"  should  be  conducted  by  a  registered  pro¬ 
fessional  engineer  knowledgeable  in  concrete  dams. 

d.  The  hairline  cracks  in  the  dam  should  be  mapped  and 
monitored  at  regular  intervals. 

e.  The  deteriorated  concrete  in  the  construction  joints 
should  be  repaired. 

f.  The  drain  line  valve  should  be  operated  and  lubricated 
on  a  regularly  scheduled  basis. 

g.  Institute  a  formal  warning  system  to  warn  downstream 
residences  of  high  spillway  discharges  or  failure  of  the  dam. 

h.  All  remedial  measures  should  be  performed  under  the 
guidance  of  a  professional  engineer  experienced  in  the  design 
and  construction  of  concrete  dams. 
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APPENDIX  8 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 

The  hydrologic  analysis  used  in  development  of  the  overtopping 
potential  is  based  on  applying  a  hypothetical  storm  to  a  unit 
hydrograph  to  obtain  the  inflow  hydrograph  for  a  reservoir  routing. 
The  Probable  Maximum  Precipitation  is  derived  and  determined  from 
regional  charts  prepared  by  the  National  Weather  Service  in 
"Hydrometeorological  Report  No.  33."  Reduction  factors  have  not 
been  applied.  A  48  hour  storm  duration  is  assumed  with  total 
depth  distributed  over  6  hour  periods  in  accordance  with 
procedures  outlined  in  EM  1110-2-1411  (SPF  Determination) .  The 
maxim im  6  hour  rainfall  period  is  then  distributed  to  hourly  incre¬ 
ments  by  the  same  criteria.  Within- the— hour  distribution  is 
based  upon  XOAA  Technical  Memorandum  NWS  HYDRO-35.  The  non-peak 
6  hour  rainfall  periods  are  distributed  uniformly.  All  distributed 
values  are  arranged  in  a  critical  sequence  by  the  SPF  criteria. 

The  final  inflow  hydrograph  is  produced  by  deduction  of  infil¬ 
tration  losaes  appropriate  to  the  soil,  land  use.  and  antecedent 
moisture  conditions. 


Dam  overtopping  analysis  has  been  conducted  by  hydrologic 
methods  for  this  dam  and  lake.  This  computation  determines  the 
percentage  of  the  PMF  hydrograph  that  the  reservoir  can  contain 
without  the  dam  being  overtopped.  An  output  summary  in  the 
hydrologic  appendix  displays  this  information  as  well  as  ocher 
characteristics  of  the  simulated  dam  overtopping. 

The  above  analysis  has  been  accomplished  for  this  report 
using  the  3ystamlzed  computer  program  HEC-1  (Dam  Safety  Version) , 
July,  1978,  prepared  by  the  Hydrologic  Engineering  Center,  U.S. 

Army  Corps  of  Engineers,  Davis,  California.  The  numeric  para¬ 
meters  estimated  for  this  sice  are  listed  in  the  computer  printout. 
Definitions  of  these  variables  are  contained  in  the  "User's  Manual" 
for  the  computer  program. 

The  inflow  hydrograph  was  routed  through  the  reservoir  using 
HEC-1' s  Modified  Puls  option. 
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END-OF -PERIOD  HYDROGRAPH  ORDINATES 
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APPENDIX  C 
PHOTOGRAPHS 


Photograph  1 

Downstream  slope  o;"  dam  near  riant  abutment 


Downs t  re.  i m  s  i . 
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Photograph  J 

Downstream  slope  ot  dam  -  Note  seepage  and  deterioration 
of  construction  joints 


Photograph  1 

Downstream  slope  of  dam  -  Note  pump  house 
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Photograph  5 

Deteriorated  construction  joint 


Photograph  7 


Spillway  -  Note  flashboards  and  flashboards  which  have 
have  been  tripped  in  foreground 
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Photograph  8 

Spillway  and  spillway  exit  channel 


Photograph  9 
Flashboards  in  spillway 


Photograph  10 
Spillway  exit  channel 
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